Incorporation of labelled amino acids into proteins, from rabbit reticulocytes, retained on heparin-sepharose.
Fractions of rabbit reticulocyte lysates retained on heparin-Sepharose 4B catalyze incorporation of labelled amino acids into proteins in the absence of ribosomes, and several characteristics of this reaction are identical with peptide bond formation mediated by aminoacyl-tRNA-protein transferases. At least five different proteins become labelled, as revealed by polyacrylamide gel electrophoresis. Active fractions synthesize aminoacyl-tRNA which is utilized by transferase. Aminoacyl-tRNA-protein transferase activity may be uncoupled from that of aminoacyl-tRNA synthetase by puromycin or lysyl-phenylalanine which both inhibit the transferase activity only. Adenosine and phosphate inhibit aminoacyl-tRNA synthetase as well as the incorporation of labelled amino acids into proteins. This indicates that the incorporation must be preceded by charging of tRNA with amino acids. Presence of three different aminoacyl-tRNA-protein transferases, each of them specific for a group of four amino acids, was demonstrated. Serum albumin stimulates the incorporation of amino acids and a labelling of this protein was demonstrated in mixtures into which it had been added. Addition of both ribosomal subunits and globin messenger ribonucleoprotein significantly changes the pattern of labelled proteins, and synthesis of globin was demonstrated by polyacrylamide gel electrophoresis. Density-gradient analysis revealed formation of a 48 S ribosomal complex and the formation of polyribosomes. Systems composed of active fractions retained on heparin-Sepharose supplemented with ribosomes and globin messengers apparently catalyze the translation of this message, but interactions do exist between the ribosome-mediated peptide synthesis and non-ribosomal incorporation of amino acids into proteins.